ABSTRACT purpose. To compare the short-term ambulatory function of elderly patients after fixation of unstable intertrochanteric fractures with either the AO-ASIF proximal femoral nail anti-rotation (PFNA) device or the dynamic hip screw (DHS). Methods. 63 patients aged ≥60 years underwent fixation for unstable intertrochanteric fractures (AO types A2 and A3) using the PFNA (n=25) or DHS (n=38). The decision for the type of implant used was based on the lead surgeon's preference, according to perceived fracture stability and clinical experience. In patients having PFNA fixation, weight bearing ambulation and rehabilitation was commenced on day 2. The extent of weight bearing was decided by the lead surgeon based on the stability of the fracture. In patients having DHS fixation, non-weight bearing and ambulation with a walking aid was commenced on day 2. Ambulatory function before injury and after surgery was measured using the Parker Mobility Score (PMS). The 2 groups were compared in terms of the PMS, ambulatory independence, and environmental mobility.
results. Respectively in PFNA and DHS patients, 32% and 13% (p=0.035) were ambulant with a walking frame at discharge; the remainder were wheelchair bound. Patients treated with PFNA had significantly higher median PMS at 6 months (4 vs. 2, p=0.002), median ambulatory independence score at 6 months (4 vs. 3, p=0.004) and at 12 months (5 vs. 4, p=0.001), and median environmental mobility score at 6 months (2 vs. 1, p=0.007). They also had significantly higher percentage of patients able to ambulate outdoor and in community at 6 months (64% vs. 29%, p=0.02) and able to walk independently or with a walking aid at 12 months (96% vs. 69%, p=0.01). There were 3 complications. Two patients treated with PFNA had blade cut-out, owing to poor fracture reduction. One patient treated with DHS had screw cut-out and subsequently developed avascular necrosis of the femoral head. conclusion. Unstable intertrochanteric fractures in elderly patients with good pre-fracture ambulatory function stabilised with the PFNA resulted in better short-term ambulatory function.
introduction
The proximal femoral nail antirotation (PFNA) device is a third-generation cephalomedullary nail and an alternative to the dynamic hip screw (DHS) for fixation of unstable intertrochanteric fractures, but its long-term benefits remain controversial.
1,2 It is crucial for elderly patients to regain their pre-fracture ambulatory function as expeditiously as possible, as prolonged hospital stays, infections, and delayed physiotherapy lead to loss of autonomy. Treatment that uses minimally invasive implants enables early postoperative full weight bearing, and confers a low complication rate. 3 This study compared the shortterm ambulatory function of elderly patients after fixation of unstable intertrochanteric fractures with either the PFNA or DHS.
Materials and Methods
Between January and December 2009, 63 patients aged ≥60 years underwent fixation for unstable intertrochanteric fractures (AO types A2 and A3) using the AO/ASIF PFNA 4 (n=25) or DHS (n=38). Patients with pathological fractures from metastasis were excluded, as were those with poor pre-fracture ambulatory function or cognitive impairment, and those who died within one year of surgery. The decision for the type of implant used was based on the lead surgeon's preference, according to perceived fracture stability and clinical experience.
Patients were operated on as soon as any necessary optimisation of existing medical comorbidities was completed. Prior to fixation, all the fractures were reduced on a fracture table under fluoroscopic guidance, and prophylactic antibiotics were given.
In patients having PFNA fixation, weight bearing ambulation and rehabilitation was commenced on day 2. The extent of weight bearing was decided by the lead surgeon based on the stability of the fracture. In patients having DHS fixation, non-weight bearing ambulation with walking aid was commenced on day 2.
Patients were followed up at months 1, 3, 6, 9, and 12. Radiographs were taken for evaluation of fracture union and complications (implant cut-out and failure).
Ambulatory function before fracture and after surgery was measured using the Parker Mobility Score (PMS) [ Table 1 ]. 5 It has been validated and is a reliable predictor of rehabilitation outcome and mortality, with high inter-observer reliability. [5] [6] [7] [8] [9] A PMS of <5 predicts mortality at 1 year,5 whereas a score of <6 in the presence of an intertrochanteric fracture predicts inability to regain independent mobility. 6 A patient with low PMS with an intertrochanteric fracture is 6.5 times less likely to regain independent mobility. 7 Thus, patients with poor pre-fracture mobility (PMS of <6) were excluded to avoid the confounding effect. Ambulatory function was further subdivided into ambulatory independence and environmental mobility ( Table 2) .
Cognitive impairment is also a confounder of ambulatory outcome. It is a predictor of poor rehabilitation outcome after hip fracture surgery. [10] [11] [12] Thus, all patients were screened by a geriatrician using the Abbreviated Mental test. A score of <8 with memory dysfunction was defined as cognitive impairment.
Quantitative variables (patient age, length of acute care stay, surgical time, fracture union time, PMS) were expressed as medians and interquartile ranges, owing to the small sample size. Respectively in PFNA and DHS patients, 32% and 13% (p=0.035) were ambulant with a walking frame at discharge; the remainder were wheelchair bound. Patients treated with PFNA had significantly higher median PMS at 6 months (4 vs. 2, p=0.002), median ambulatory independence score at 6 months (4 vs. 3, p=0.004) and at 12 months (5 vs. 4, p=0.001), and median environmental mobility score at 6 months (2 vs. 1, p=0.007). They also had significantly higher percentage of patients able to ambulate outdoor and in community at 6 months (64% vs. 29%, p=0.02), and able to walk independently or with a walking aid at There were 3 complications. Two patients treated with PFNA had blade cut-out, owing to poor fracture reduction. One patient treated with DHS had screw cut-out and subsequently developed avascular necrosis of the femoral head.
discussion
Compared with extramedullary DHS fixation, intramedullary nail fixation confers a short-term advantage of early postoperative full weight bearing, which may be offset by the slightly higher frequency of re-operations due to technical problems. 1, 2, 13 The third-generation cephalomedullary implants such as the PFNA are designed to overcome complications of earlier designs, but their long-term benefits remain unproven in elderly patients. Of 542 PFNA fixations in 11 centres, 56% of patients achieved recovery to pre-fracture PMS and 68% were capable of full weight bearing after fixation. 8 About 32 to 80% of patients can achieve recovery up to their pre-fracture mobility, 4, 8, 14, 15 but the difference in functional outcome was not significant. [16] [17] [18] In 600 intertrochanteric fractures treated with nailing versus the DHS, the nailing group achieved significantly better recovery of mobility. 19 Early stabilisation of unstable intertrochanteric fractures with mechanically more stable implants (such as the PFNA) enables earlier weight bearing, recovery of ambulatory function, and return to prefracture social and community function, as well as less reliance on care-givers.
Intertrochanteric fractures involving the posteromedial wall or lesser trochanter are considered unstable. In patients with such fractures treated with the DHS, weight bearing is delayed until bone union, so as to minimise collapse of the fixation. However, if such fractures are treated with the PFNA, early weight bearing is allowed because the PFNA is more stable biomechanically. Thus, our PFNA patients had better ambulatory independence at 6 and 12 months.
Our 2 cohorts had similar age, mechanism of injury, American Society of Anesthesiologists score, and length of hospital stay. The mortality of our patients (11.5%) was lower than that in other studies (up to 27% at one year and 49% at 2 years). 20, 21 This may have been due to inclusion of patients with good pre-fracture ambulatory function only.
One limitation of this study was the small sample size in each cohort. In addition, randomisation was not used to assign the type of device implanted and depended on the surgeon's preference and hence introduced a bias. Postoperative weight bearing in the PFNA group was also subject to the surgeon's assessment of fixation stability. The PMS at 12 months was not assessed. Nonetheless, the 2 cohorts were comparable, and 2 confounders (poor pre-fracture ambulatory function and cognitive impairment) were controlled.
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